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Abstract
, 2 $\mathrm{P}^{2}$ $F$ $P$
. , $\iota\in\{1,2\}^{\mathrm{N}}$ , $P$ $F$
$\{W_{\iota}\}_{\iota\in I}$ . , $\{W_{\iota}\}_{\iota\in I}$





, 1 , 1990
. 2 .
, ( )
, (E.Bedford, J.Smillie [1]
).
, . , TCDinh,
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.
, . $f_{1}(x, y, z),$ $(i=0,1,2)$ $d$ , $F:[x:y:z]rightarrow$
$[f\mathrm{o}:f1 : f_{2}]$ $\mathrm{P}^{2}$ , $G:(x, y, z)rightarrow(f_{0}, f1, f_{2})$ $\mathrm{C}^{3}$
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. $\mathrm{C}^{3}$ $\overline{\pi}\circ G=F\circ\tilde{\pi}$ .
: $\mathrm{C}^{3}\backslash \{(0,0, \mathrm{O})\}arrow \mathrm{P}^{2}$ . $p\in \mathrm{P}^{2}$ $F$
, $G(\tilde{p})=(\mathrm{O},0,0)$ $\tilde{p}\in\tilde{\pi}^{-1}(p)$ . , $P$
, $\bigcap_{U_{\mathrm{p}}}\overline{F(U_{p}\backslash \{p\})}$ – . Up $P$ .
$F$ $P$ . , $P$ $p \in\bigcap_{U_{\mathrm{p}}}\overline{F(U_{\mathrm{p}}\backslash \{p\})}$
$p$ . ,
. , . ,
$F:\mathrm{P}^{2}arrow \mathrm{P}^{2}$ $p=[0:0:1]$ . , 2
$\mathrm{C}^{2}$ $\mathrm{P}^{2}$ $\{[x:y : z]\in \mathrm{P}^{2}|z\neq 0\}$ – .
, $P$ $p=(\mathrm{O},0)$ . $p_{j}=(0, \alpha_{j})\in \mathrm{C}^{2}$ , $\mathrm{C}^{2}\cross \mathrm{P}^{1}$
$X:=\{(x, y)\cross[u:v]\in \mathrm{C}^{2}\mathrm{x}\mathrm{P}^{1}|xv-(y-\alpha_{j})u=0\}$ . $X$
$\mathrm{C}^{2}\mathrm{x}\mathrm{P}^{2}$ . $X$ $\{(U^{i}, \mu^{\iota’})\}_{i=0,1}$ .
$(d.\mathrm{O})$ $U^{0}:=\{(x,y)\mathrm{x}[u : v]\in X|u\neq 0\},$ $\mu^{0}$ : $U^{0}\ni(x,y)\mathrm{x}[u : v]rightarrow(x,v/u)\in \mathrm{C}^{2}$ ,
$(d.1)U^{1}:=\{(x,y)\mathrm{x}[u : v]\in X|v\neq 0\},$ $\mu^{1}$ : $U^{1}\ni(x,y)\mathrm{x}[u : v]\vdash*(u/v,y-\alpha_{j})\in \mathrm{C}^{2}$ .
Deflnition 1. ([4] ) – $\mathrm{C}^{2}\mathrm{x}\mathrm{P}^{1}arrow \mathrm{C}^{2}$ $X$ \mbox{\boldmath $\pi$}; $Xarrow \mathrm{C}^{2}$
$\mathrm{C}^{2}$ blow up . $E:=\pi^{-1}(p_{j})=(0,\alpha_{j})\mathrm{x}\mathrm{P}^{1}$
.
$U^{i}$ $(s, t)$ . $\pi$ ;
$\pi:X\cap U^{0}arrow \mathrm{C}^{2},$ $(s,t)\mapsto(s, st+\alpha_{j})$ , $\pi:X\cap U^{1}arrow \mathrm{C}^{2},$ $(s,t)rightarrow(st,t+\alpha_{j})$ .
$\pi$ : $X\backslash Earrow \mathrm{C}^{2}\backslash \{Pj\}$ . $\mathrm{C}^{2}$ $\mathrm{P}^{2}$
, $p_{j}=[0:\alpha_{j} : 1]$ $\mathrm{P}^{2}$ blow up .
, $\mathrm{C}^{2}$ blow up $\mathrm{P}^{2}$ blow up – .
, Y. Yamagishi
( $[5],[6]$ ). , . $\tilde{F}$ $:=F\mathrm{o}\pi$ : $Xarrow \mathrm{P}^{2}$
. $\pi$ $P$ $\mathrm{P}^{2}$ blow up . $F$ .
$(A.0)$ $\{$
$\tilde{F}1\mathrm{f}E\emptyset_{\grave{1}}\mathrm{E}\mathrm{f}\mathrm{f}^{-}C\overline{\mathrm{J}}\mathrm{F}_{\wedge}5|1\Leftrightarrow(\mathrm{a}- \mathrm{c}\tilde{F}^{-1}(p)\cap E=\{p_{1},p_{2}\}T\hslash 6$.
$p_{1}\emptysetgrave{\mathrm{l}}\mathrm{E}\hslash N:\theta^{\mathrm{f}}\#\not\in\llcorner,\tilde{F}\mathfrak{l}\mathrm{f}N_{i}\perp \mathfrak{N}\mathrm{j}\mathrm{E}\ovalbox{\tt\small REJECT} \mathrm{I}\mathrm{J}\Leftrightarrow(\mathrm{a}T\hslash h$ .




. Cantor bouquet ( [6], [7] ).
, . , p
, Cantor bouquet .
Deflnition 2. $P$ $\{V_{\lambda}\}_{\lambda\in\Lambda}$ $F$ 2
.
(1) $\Phi_{\lambda}$ : $\Delta_{\rho\rangle}arrow \mathrm{C}^{2}$ $\Phi_{\lambda}(0)=p$ $\Phi_{\lambda}(\Delta_{\rho_{\lambda}})=V_{\lambda}$ ,
(2) $V_{\lambda}$ , – $\lambda^{j}\in\Lambda$ $P$ $N_{\lambda’}$ $F\circ\Phi_{\lambda}(0)=p$
$F\mathrm{o}\Phi_{\lambda}(\Delta_{\rho_{\lambda}})\cap N_{\lambda’}\subset V_{\lambda’}$ . $\Delta_{\rho_{\lambda}}:=\{z\in \mathrm{C}||z|<\rho_{\lambda}\}$ .
, .
Remark 1. $F\mathrm{o}\Phi_{\lambda}$ , $P$ $\Delta_{\rho_{\lambda}}\ni 0$ . ,
$g:\Delta_{\beta\text{ }}arrow \mathrm{C}^{2}$ , $z\in\Delta_{\rho_{\lambda}}\backslash \{0\}$ $g(z)=F\circ\Phi_{\lambda}(z)$
– ( [2] ).
( \S 2, Theorem 1 ). $F$ (A.O) .
, 2 .
(11) $F_{0}:=\pi^{-1}\circ\tilde{F}$ $X$ , $\{p_{1},p_{2}\}$ .
$j_{1}=1,2$ $\pi_{j_{1}}$ : $X_{j_{1}}arrow X$ 1 blow uP , 1 $:=F_{0}\mathrm{o}\pi_{j_{1}}$ :
$\pi_{j_{1}}^{-1}(N_{j_{1}})arrow X$ . $E_{j_{1}}\subset\pi_{j_{1}}^{-1}(N_{j_{1}})$ , .
(1.2) $\tilde{F}_{j_{1}}|_{E_{j_{1}}}$ : $E_{j_{1}}arrow E$ , $p_{j_{1}j_{2}}:=\tilde{F}_{j_{1}}^{-1}(p_{j_{2}})\in E_{j_{1}}$ .
, $p_{j_{12}}$’ $N_{j_{1}j_{2}}$ , $\overline{F}_{j_{1}}|N_{j_{1}j_{2}}$ . $E_{j_{1}}$
$X_{j_{1}}$ .
, blow up $\pi_{j_{1}\ldots j_{\hslash}}$ : $X_{j_{1}\ldots j_{n}}arrow X_{j_{1}\ldots j_{n-1}}$
, $j_{n}=1,2$ $Pj_{1}j_{2}\ldots j_{\hslash}\in X_{j_{1}\ldots j_{n-1}}$ .
, $X_{j_{1}\ldots j_{n-1}}$ $p_{j},.$ . $.j_{\hslash}=(0, \alpha_{j_{1}\ldots j_{n}})\in U_{j\ldots j_{\hslash}}^{0_{1}}$
. , $\iota\in\{1,2\}^{\mathrm{N}},$ $\iota=(j_{1}\ldots j_{n}, \ldots)$
$y=\phi_{\iota}(x)=\alpha_{j_{1}}x+\alpha_{j_{1}j_{2}}x^{2}+\cdots$
$I:=\{l\in\{1,2\}^{\mathrm{N}}|\phi_{\iota}(x)$ $\rho_{\iota}\text{ }\mathcal{O}$) $\text{ }\}$ ,
$\iota\in I$ $:=\{(x,y)\in N_{\iota}|y=\phi_{\iota}(x)x\in\Delta_{\rho_{\iota}}\}$
. $N_{\iota}$ $P$ . , .
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Theorem 2. $\{W_{\iota}\}_{\iota\in 1}\}\mathrm{h}p$ , ,
. , , $P$ $\{V_{\lambda}\}_{\lambda\in\Lambda}$
$\{V_{\lambda}\}_{\lambda\in\Lambda}\subset\{W_{\iota}\}_{\iota\epsilon I}$ .
Corollary $. $\Psi:\{W_{\iota}\}_{\iota\in 1}arrow\{1,2\}^{\mathrm{N}}$ , $W_{\iota}arrow\rangle\iota$ $\Psi\circ F=\sigma 0\Psi$
. $\sigma:\{1,2\}^{\mathrm{N}}arrow\{1,2\}^{\mathrm{N}},$ $\sigma(j_{1},j_{\mathit{2}}, \ldots)=$ ($j_{2}$ ,is, ...)
.
. \S 2 Theorem 1, \S 3 Theorem 2 Corollary
3 . \S 4 $\mathrm{P}$ ,
.
2. Theorem 1 .
, $i=1,2$ , $(s, t)\in U^{i}$ .
$\mathrm{P}j_{1}\in$ $(0, \alpha_{j_{1}})\in U^{i}$ .
$X_{j_{1}}=\{(s,t)\mathrm{x}[u:v]\in U^{i}\cross \mathrm{P}^{1}|sv-\mathrm{u}(t-\alpha_{j_{1}})=0\}$ .
$p_{j_{1}}=(0,\alpha_{j_{1}})\in U^{i}$ $U^{\dot{*}}$ blow up $\pi_{j_{1}}$ : $X_{j_{1}}arrow U^{i}$ ,
$E_{j_{1}}:=\pi_{j_{1}}^{-1}(0,\alpha_{j_{1}})=(0, \alpha_{j_{1}})\mathrm{x}\mathrm{P}^{1}$ . $X$ , $\{(\dot{\Psi}_{j_{1}},\mu_{j_{1}}^{i})\}:=0,1$ $X_{j_{1}}$
. $U^{i}$ $X$ , $p_{j}$, $X$ blow up
. , , blow uP .
Theorem 1. $p=[0:0:1]$ $F:\mathrm{P}^{2}arrow \mathrm{P}^{2}$ (A.0)
. , $j_{n}=1,2$ .
(1) $F_{0:}=\pi^{-1}\circ\tilde{F}$ : $N_{j_{1}}arrow X$ . ,
(11) $\{p_{1},p_{2}\}$ .
1 $X$ blow up $\pi_{j_{1}}$ : $X_{j_{1}}arrow X$ , X ,, $\tilde{F}_{j_{1}}:=$
$\pi_{j_{1}}$ : $\pi_{j_{1}}^{-1}(N_{j_{1}})arrow X$ . , $E_{j_{1}}\subset\pi_{j_{1}}^{-1}(N_{j_{1}})$ ,
(1.2) $\tilde{F}_{j_{1}}1_{E_{j_{1}}}$ : $E_{j_{1}}arrow E$ , $Pj_{1}j_{2}:=\tilde{F}_{j_{1}}^{-1}(p_{j_{2}})\in E_{j_{1}}$ .
$p_{j2},$, $N_{j_{1}j_{2}}$ , $\tilde{F}_{j_{1}}|N_{j_{1}\mathrm{j}_{2}}$ .
$n$ , , ;
$(n)$ $Pj\iota\cdots jn:=\tilde{F}_{j\iota\cdots j_{\hslash-1}}^{-1}(\mathrm{p}\mathrm{p}_{j_{2}\ldots j_{\hslash}})\in E_{j_{1}\ldots j_{n-1}}$ $F_{j_{1}\ldots jn}=\pi_{j_{2}\ldots j_{n}}^{-1}0\tilde{F}_{j_{1}\ldots j_{\hslash-1}}$ : $N_{j_{1}\ldots j_{\hslash}}arrow$
$X_{j_{2}\ldots j_{\hslash}}$ . .
$(n.1)p_{j_{1}\ldots jn}$ $F_{j_{1}\ldots j_{\hslash}}$ .
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$Pj_{1}\ldots j_{n}$ $X_{j_{1}\ldots j_{n-1}}$ blow up $\pi_{j_{1}\ldots j_{n}}$ : $X_{j_{1}\ldots j_{n}}arrow X_{j_{1}\ldots j\mathrm{n}-1},$ $X_{j_{1}\ldots j_{n}}$
$E_{j_{1}\ldots j_{\mathrm{n}}}$ , $\tilde{F}_{j_{1}\ldots j_{n}}:=F_{j_{1}\ldots j_{n}}\circ\pi_{j_{1}\ldots j_{n}}$ : $\pi_{j_{1}\ldots j_{n}}^{-1}(N_{j_{1}\ldots j_{\hslash}})arrow X_{j_{2}\ldots j_{n}}$ .
,. $\subset\pi_{j_{1}\ldots j_{n}}^{-1}(N_{j_{1}\ldots j_{\hslash}})$ , .
$(n.2)\tilde{F}_{j_{1}\ldots j_{n}}|_{E_{j_{1}\ldots j_{\hslash}}}$ : $E_{j_{1}\ldots j_{n}}arrow E_{j_{2}\ldots j_{n}}$ , $Pj\text{ }\ldots j_{n+1}:=\tilde{F}_{j_{1}\ldots j_{n}}^{-1}(p_{j_{2}\ldots j_{n+1}})\in$
$E_{j_{1}\ldots j_{n}}$
$Pj_{1}\ldots j_{n+1}$ $N_{j_{1}\ldots j_{n+1}}$ , $\tilde{F}_{j_{1}\ldots j_{n}}|N_{j_{1}\ldots j_{n+1}}$
.
Theorem 1 . $p(x, y)$ $q(x, y)$ . , $O(p(x, y),$ $q(x, y))$
$i+j\geq 2$ $i,$ $j\in \mathrm{N}$ $p(x, y)^{:}q(x$ , y
. $p_{j_{1}}\in U^{1}$ , $p_{j_{1}}=(0, \alpha_{j_{1}})\in U^{0}\cap E$
. (A.0) , $\tilde{F}$ 1 N l ,
;
$\tilde{F}(s,t)=(a_{10}s+a_{01}(t-\alpha_{1})+O(s,t-\alpha_{1}),$ $b_{10^{S}}+b_{01}(t-\alpha_{1})+O(s, t-\alpha_{1}))$ ,
$:=(f(s,t),g(s,t))$ .
$|J\tilde{F}_{(0,\alpha)}|\neq 0$ , a10 1 $-a_{01}b_{10}\neq 0$ .
blow uP $\pi$ , $F0:N_{j}arrow X$ $(s,t)\in N_{j_{1}}\cap U^{0}$ ,
.
$F_{0}(s,t):=\pi^{-1}\circ\tilde{F}(s, t)=(f(s, t),g(s,t))\mathrm{x}[f(s,t) : g(s, t)]$
, (11) , $Pj_{1}=(0, \alpha_{j_{1}})$ $F_{0}(s, t)$
. $p_{j_{1}}=(0,\alpha_{j_{1}})$ . , $f(s,t)$
$g(s, t)$ $h(s, t)$ , $\{(s, t)\in N_{j_{1}}|h(s,t)=0\}\subset\tilde{F}^{-1}(p)$ .
$\tilde{F}^{-1}(p)=\{p_{1},\mathrm{p}_{\mathit{2}}\}$ (11) .
(1.2) $X$ 1 blow up . . $\tilde{F}_{j_{1}}:=$
$\circ\pi_{j_{1}}$ : $\pi_{j_{1}}^{-1}(N_{j_{1}})arrow X$ . $(d.\mathrm{O})$ $\pi^{-1}(N_{j_{1}})\cap U_{j_{1}}^{0}$ ,
:
$\tilde{F}_{j_{1}}(s,t)$ $=$ $F_{0}(s, st+\alpha_{j_{1}})=(f(s, st+\alpha_{j_{1}}),$ $\frac{b_{10}+b_{01}t+\tilde{O}(s,st)}{a_{10}+a_{01}t+\tilde{O}(s,st)})$ ,
$\tilde{O}(s, st)$ $O(s, st)$ $s$ .
$\tilde{F}_{j_{1}}(0,t)=(0,$ $\frac{b_{10}+b_{01}t}{a_{10}+a_{01}t})$ ,
17
, $\tilde{F}_{j_{1}}$ $U_{j_{1}}^{0}\cap E_{j_{1}}=\{(s, t)\in U_{j_{1}}^{0}|s=0\}$ .
$(d.1)$ , $(s, t)\in U_{j_{1}}^{1}$ 1 $\pi^{-1}(N_{j_{1}})\cap U_{j_{1}}^{1}$ ,
$\mathrm{B}^{\mathrm{a}}\text{ }$ ;
$\tilde{F}_{1}(s, t)=F_{0}(st, t+\alpha_{j_{1}})=(f(st,t+\alpha_{j_{1}}),$ $\frac{b_{10^{S}}+b_{01}+\tilde{O}(st,t)}{a_{10}s+a_{01}+\tilde{O}(st,t)})$ .
, $\tilde{O}(st, t)$ $O(st, t)$ $t$ . , $\tilde{F}_{j_{1}}(0,0)=$
$(0,b_{01}/a_{01})$ $\tilde{F}_{j_{1}}$ $E_{j_{1}}$ . - , $N_{j_{1}}\backslash \{p_{j_{1}}\}$
$\pi_{j_{1}}$
$\pi_{j_{1}}^{-1}(N_{j_{1}})\backslash E_{j_{1}}$ , $\tilde{F}_{j_{1}}$ $\pi_{j_{1}}^{-1}(N_{j_{1}})\backslash$
$E_{j_{1}}$ . , 1 $\pi^{-1}(N_{j_{1}})$ .
$n\geq 1$ , $\mathrm{T}\mathrm{h}\infty \mathrm{r}\mathrm{e}\mathrm{m}1$
.
3. Theooem 2 $Corolla\eta \mathit{3}$ .
$X$ $\mathrm{T}\mathrm{h}\infty \mathrm{r}\mathrm{e}\mathrm{m}1$ $n$ blow up $X_{j_{1}\ldots j_{n}}$ ,
$\{(U_{j_{1}\ldots j_{\hslash}}^{i}, \mu_{j_{1}\ldots j_{\hslash}}^{1})\}_{i=0,1}$ . , $n$ , $Pj_{1}\ldots j_{n+1}\in U_{j_{1}\ldots j_{\hslash}}^{0}$
, $p_{j_{1}\ldots j_{n}}=(0, \alpha_{j_{1}\ldots j_{\hslash}})$ . $\{V_{\lambda}\}_{\lambda\in\Lambda}$ $F$
. $\{V_{\lambda}\}_{\lambda\in \mathrm{A}}\subset\{W_{\iota}\}_{\iota\in I}$ . Definition 2 ,
$\phi_{\lambda}$ , $\Phi_{\lambda}$ $V_{\lambda}=\{(x, \mathrm{y})\in N_{\lambda}|y=\phi_{\lambda}(x)\}=$
$\Phi_{\lambda}(\Delta_{\rho_{\lambda}})$ . , .
Lemma 4. (1) $V_{\lambda}$ $P$ $N_{\lambda}$ $Pj_{1}\in\{p_{1},p_{2}\}=\tilde{F}^{-1}(p)$
, $\{p_{j_{1}}\}=\overline{\pi^{-1}(V_{\lambda}\cap N_{\lambda}\backslash \{p\})}\cap E$ . , $\pi^{-1}(N_{\lambda})$
. $(V_{\lambda})_{j_{1}}:=\overline{\pi^{-1}(\text{ }\cap N_{\lambda}\backslash \{p\})}$ .
(2) $Pj_{1}$ $(N_{\lambda})_{j_{1}}$ $\Delta_{\rho_{\lambda}}$ $(\phi_{\lambda})_{j_{1}}(x)$ ,
0 jl\cap $(N_{\lambda})_{j_{1}}:=\{(x, y)\in(N_{\lambda})_{j_{1}}\cap U^{0}|y=c_{1}+c_{2}x+\cdots+c_{n}x^{n-1}+\cdots:=(\phi_{\lambda})_{j_{1}}(x)\}$
. , (1) $c_{1}=\alpha_{j_{1}}$ , $\{(V_{\lambda})_{j_{1}}\}_{\lambda\epsilon \mathrm{A}}$ .
$(\Phi_{\lambda})_{j_{1}}$ : $\Delta_{\rho_{\lambda}}arrow U^{0},$ $xrightarrow(x, (\phi_{\lambda})_{j_{1}}(x))$ Definition 2 ,
$V_{\lambda}$ , , $F\circ\phi_{\lambda}(\Delta_{\rho_{\lambda}})\cap N_{\lambda’}\subset V_{\lambda’}$ . , (1) $V_{\lambda’}$
, $\in$ {Pl,P2} , $p_{i_{1}}\in(V_{\lambda’})_{i_{1}}\cap E$ . .
(3) $F_{0}\circ(\Phi_{\lambda})_{j_{1}}(0)=P$: . , , $(N_{\lambda’})_{1_{1}}$ , $F_{0}$
$(\Phi_{\lambda})_{j_{1}}(\Delta_{\rho_{\lambda}})\cap(N_{\lambda’})_{i_{1}}\subset(V_{\lambda’})_{i_{1}}$ .
lemma 4 . $y=\phi_{\lambda}(x)=c_{1}x+c_{2}x^{2}+\cdots$ $P$ $F$
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, $p_{n}\in V_{\lambda}$ $Pn\neq p,$ $p_{n}arrow P,$ $F(p_{n})arrow P$ .
, ;
$\pi^{-1}(V_{\lambda}\cap N_{\lambda})\cap U^{0}=\{(s, t)\in U^{0}|st=c_{1}s+c_{2}s^{2}+\cdots+c_{n}s^{n}+\cdots\}$
$=\{(s,t)\in U^{0}|s=0\}\cup\{(s, t)\in U^{0}|t=c_{1}+c_{2}s+\cdots+c_{n}s^{n-1}+\cdots\}$
$\pi^{-1}(V_{\lambda}\cap N_{\lambda}\backslash \{p\})=\{(s,t)\in U^{0}|t=c_{1}+c_{2}s+\cdots+c_{n}s^{n-1}+\cdots\}\backslash \{(0, \mathrm{c}_{1})\}$ .
$\tilde{p}_{n}:=\pi^{-1}(p_{n}\rangle$ . $Pnarrow P$ , $\tilde{p}_{n}\in\pi^{-1}(V_{\lambda}\cap N_{\lambda}\backslash \{p\}),$ $\lim_{narrow\infty\tilde{P}n}=(0,c_{1})\in E$
.
$\overline{\pi^{-1}(V_{\lambda}\cap N_{\lambda}\backslash \{p\})}=\{(s,t)\in U^{0}|t=c_{1}+c_{2}s+\cdots+c_{n}s^{n-1}+\cdots\}$
. $(V_{\lambda})_{j_{1}},\tilde{p}=(0, c_{1})$ . $\tilde{F}$ ,
$\tilde{F}(\tilde{p})=p$ , $\tilde{p}=p_{j_{1}}\in$ {$P1$ ,Pz} . , (1), (2)
.
$\pi$ $X\backslash E$ $((\mathrm{V}\mathrm{X})\mathrm{y}_{1}\backslash \{\mathrm{p}_{j_{1}}\})$ $\subset\pi^{-1}(V_{\lambda}’)$ .
Remark 1 , $F_{0}\circ(\phi_{\lambda})_{j_{1}}$ $\Delta_{\rho_{\lambda}}$ , $p_{i_{1}}$ $(N_{\lambda’})_{\mathrm{t}_{1}}$
$(N_{\lambda’}):_{1}\cap\overline{F_{0}\mathrm{o}(\phi_{\lambda})_{j_{1}}(\Delta_{\rho_{\lambda}})}=(N_{\lambda’})_{i_{1}}\cap\overline{F_{0}\mathrm{o}(\phi_{\lambda})_{j_{1}}(\Delta_{\rho}^{*})}\subset\overline{\pi^{-1}(V_{\lambda’}\backslash \{p\})}=\overline{(V_{\lambda’})_{i_{1}}}$,
$F_{0}\circ(\phi_{\lambda})_{j_{1}}(\Delta_{\rho_{\lambda}})\cap(N_{\lambda’})_{i_{1}}\subset(V_{\lambda’})$ : .
, $\{(V_{\lambda})_{j_{1}\ldots j_{\hslash}}\}$ $X_{j_{1}\ldots j},$.
. Lemma 4 , $n$ .
.
Lemma S. (1) $(V_{\lambda})_{j_{1}\ldots j_{n-1}}$ , $p_{j_{1}\ldots j_{n-1}}$ $(N_{\lambda})_{j_{1}\ldots j_{n-1}}$ $Pj_{1}\ldots j_{\hslash}\in$
$\tilde{F}_{j_{1}\ldots j_{\mathfrak{n}-1}}^{-1}(p_{i_{1}\ldots i_{\mathfrak{n}-1}})$
$\{p_{j_{1}\ldots j_{\hslash}}\}=\overline{\pi_{j_{1}\ldots jn-1}^{-1}((V_{\lambda})_{j_{1}\ldots j_{\mathfrak{n}-1}}\cap(N_{\lambda})_{j\text{ }\ldots j_{\hslash-1}}\backslash \{p_{j_{1}\ldots j_{\mathfrak{n}-1}}\})}\cap E_{j_{1}\ldots j_{n-1}}$ .
$(V_{\lambda})_{j_{1}\ldots j_{\hslash}}:=\overline{\pi_{j_{1}\ldots j_{n-1}}^{-1}((V_{\lambda})_{j_{1}\ldots j_{n-1}}\cap(N_{\lambda})_{j_{1}\ldots j_{n-1}}\backslash \{p_{j_{1}\ldots j_{n-1}}\})}\subset X_{j_{1}\ldots j_{n-1}}$ .
(2) $\mathrm{P}j_{1}\ldots j_{\hslash}$ $(N_{\lambda})_{j_{1}\ldots j_{\hslash}}$ $\Delta_{\rho_{\lambda}}$ $(\phi_{\lambda})_{j_{1}\ldots j_{\hslash}}(x)$
$(V_{\lambda})_{j_{1}\ldots j_{\text{ }}}\cap(N_{\lambda})_{j_{1}\ldots \mathrm{j}_{\hslash}}$
$:=\{(x, y)\in(N_{\lambda})_{j_{1}\ldots j_{n}}\cap U_{j_{1}\ldots j_{\hslash-1}}^{0}|y=$ $+$ +lx+ $\cdot$ .. $:=(\phi_{\lambda})_{j_{1}\ldots j_{n}}(x)\}$ ,
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$=\alpha_{j_{1\cdots J\acute{n}}}$ . $(\Phi_{\lambda})_{j_{1\cdots\acute{J}n}}$ : $\Delta_{\rho_{\lambda}}arrow \mathrm{C}^{2},$ $xrightarrow(x, (\phi_{\lambda})_{j_{1}\ldots j_{n}}(x))$ ,
$X_{j_{1}\ldots j_{n}}$ $\{(V_{\lambda})_{j_{1}\ldots j_{\hslash}}\}_{\lambda\in\Lambda}$ . $Pi_{1},..i_{n}\in(V_{\lambda’})_{i_{1}\ldots 1_{\hslash}}\cap E_{j_{1}\ldots j_{\hslash}}$ .
(3) $F_{j_{1}\ldots j_{\hslash}}\circ(\Phi_{\lambda})_{j_{1}\ldots j_{n}}(0)=pi_{1}\ldots i_{n}$ . , $Pi_{1}\ldots|,$‘ $(N_{\lambda})_{i_{1}\ldots i_{n}}$
$F_{j_{1}\ldots j_{n}}\circ$ (\Phi \mbox{\boldmath $\lambda$})jl...jn(\Delta \rho \mbox{\boldmath $\lambda$})\cap (N\mbox{\boldmath $\lambda$})il...in\subset (V\mbox{\boldmath $\lambda$}’)il.. .
. $p_{j_{1}\ldots j_{\hslash}}=(0, \alpha_{j_{1},\ldots,j_{n}})$
$W_{\iota}:=\{(x, y)\in N_{\lambda}|y=\alpha_{j_{1}}x+\alpha_{j_{1}j_{2}}x^{2}+\cdots\}$ .
Lemma 5 (2) , $\mathrm{c}_{n}=\alpha_{j_{1}\ldots j_{r}}$. $n$ $V_{\lambda}=W_{\iota}$ .
$\{V_{\lambda}\}_{\lambda\in\Lambda}\subset\{W_{\iota}\}_{\iota\in I}$ .
$\{W_{\iota}\}_{\iota\in 1}$ $P$ $F$ . , $P$
$N_{\iota’}$ $\iota’\in I$ $F\mathrm{o}\Phi_{\iota}(\Delta_{\rho_{\iota}})\cap N_{\iota’}\subset W_{\iota’}$ $W_{\iota}=\Phi_{\iota}(\Delta_{\rho_{l}})$
. $n$ , :
$(W_{\iota})_{1}$ $:=\overline{\pi^{-1}(W_{\iota})\backslash E},$
$\ldots$




$(W_{\iota})_{n}\cap E_{j_{1}\ldots j_{\pi-1}}=\{(0,\alpha_{j_{1}\ldots j_{\hslash}})\}=p_{j_{1}\ldots j_{\hslash}}$
$(W_{\iota})_{1}=\{(x,y)\in(N_{\lambda})_{j_{1}}|y=\alpha_{j_{1}}+\alpha_{j_{1}j_{2}}x+\cdots:=(\phi_{\iota})_{j_{1}}(x)\},$ $\cdots$





$W_{\sigma(\iota)}=W_{\iota’}$ Theorem 1 , $\tilde{F}_{j_{1}\ldots j_{\mathfrak{n}-1}}(p_{j_{1}\ldots j_{\ovalbox{\tt\small REJECT}}})=pj_{2}\ldots j_{n}$ $Pj_{2}\ldots j_{n}\in$
$\tilde{F}_{j_{1}\ldots j_{n-1}}((W_{\iota})_{n})$ .
$\tilde{W}_{j_{2}\ldots j_{n}}:=\tilde{F}_{j_{1}\ldots jn-1}((W_{\iota})_{n})$ .
.
Lemma 6. $n$ ? $Pj_{2}\ldots j_{n}$ (N\mbox{\boldmath $\lambda$})j2.. $\Delta_{\rho j_{2}\ldots j_{\hslash}}$
2.. $.j_{\mathfrak{n}}$
$\tilde{W}_{i\mathrm{z}\cdots j_{n}}=\{(x,y)\in(N_{\lambda})_{j_{2}\ldots j_{n}}|y=\psi_{j_{2}\ldots j_{n}}(x)x\in\Delta_{\beta_{f_{1}’\cdots j_{n}}}\}$ .
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, $\beta\sigma(\iota)$ $\rho_{j_{1}}$ . $j_{n}>\rho\sigma(\iota)>0$ $n$ .
Lemma 6 . $\tilde{F}_{j_{1}\ldots j_{n-1}}(x,y):=(f(x, y),g(x, y)):=(u, v)$ . $(\phi_{\lambda})_{j_{1}\ldots j_{\hslash}}(0)=$
$\alpha_{j_{1}\ldots j_{n}}$ , $0$ $x\vdasharrow u=f(x, \phi_{j_{1}\ldots j_{n}}(x))$ ,
:
$u’(0)=(f)_{x}(0,\alpha_{j_{1}\ldots j_{n}})+(f)_{y}(0, \alpha_{j_{1}\ldots j_{\hslash}})\phi_{j_{1}\ldots j_{\hslash}}’(0)$.
Theorem 1 , $f(x, y)=a_{1\mathit{0}}x+a_{\mathit{0}1}xy+O(x, xy)$ . ,
.
$(f)_{x}(x, y)=a_{10}+a_{01}y+O_{x}(x, xy)$ , $(f)_{y}(x,y)=a_{01}x+O_{y}(x,xy)$ ,
$(f)_{x}(0,y)=a_{10}+a_{01}y$ , $(f)_{y}(0,y)=0$ .
$p_{j_{1}\ldots j_{\hslash}}\in U_{j_{1}\ldots j_{n-1}}^{0}$ , $a_{10}+a_{01}\alpha_{i_{1}\ldots i_{n}}\neq 0$ , $u’(\mathrm{O})=(f)_{x}(0, \alpha_{j_{1}\ldots j_{\hslash}})\neq 0$ .
, $u=f(x, \phi_{j_{1}\ldots j_{\hslash}}(x))$ $\tilde{f}$ $\mathrm{u}=0$ ,
$x=\tilde{f}(u)$ . , $(x, y)\in(W_{\iota})_{n}$ , $(u,v)\in\tilde{W}_{j_{2}\ldots j_{\mathfrak{n}}}=$
$\tilde{F}_{j_{1}\ldots j_{n-1}}((W_{\iota})_{n})$ ;
$v=g(x, y)=g(x, \phi_{j_{1}\ldots j_{\hslash}}(x))=g(\tilde{f}(u), \phi_{j_{1}\ldots j_{n}}(\tilde{f}(u)))$ .
$\{p_{j_{1}\ldots j_{\hslash}}\}$ , .
Lemma 7. (1) $\pi_{j_{2}\ldots j_{n-1}}(\tilde{W}_{j_{2}\ldots j_{n}})\cap E_{j_{2}\ldots j_{n-2}}=\{p_{j\mathrm{z}\cdots j_{n-1}}\},$ $\ldots$ ,
$\pi 0\pi_{j_{2}}\cdots 0\pi_{j_{2}\ldots j_{n-1}}(\tilde{W}_{j_{2}\ldots j_{n}})\cap\{(x,y)\in N_{\mathrm{p}}|x=0\}=\{p\}$ .
(2) $\tilde{W}:=\pi 0\pi_{j_{2}}\circ\cdots\circ\pi_{j_{2}\ldots j_{n-1}}(\tilde{W}_{j_{2}\ldots j_{\mathfrak{n}}})$ . , $\tilde{W}=W_{\sigma(\iota)}$ .
(3) $\overline{F(W_{\iota}\backslash \{p\})}=\overline{W_{\sigma(\iota)}\backslash \{p\}}$ .
$P$ $N_{\sigma(\iota)}$ $F\circ\phi_{\iota}(\Delta_{\rho_{\iota}})$ $N_{\iota}\subset W_{\sigma(\iota)}$ .




$F[x:y:z]=[ax^{3}$ : $y(y-x)z$ : $x^{2}z]$ .
$F$ $\mathrm{C}^{2}$ .
$F(x, y)=(ax,$ $\frac{y(y-x)}{x^{2}})$ .
21
$F$ $p=(\mathrm{O},0)$ Theorem 1 blow uP . , $\alpha_{j_{1}..,j_{\hslash}}\in U_{j_{1}\ldots j_{n-1}}^{0}$
. $|a|<1$ , $F$ Cantor bouquet $P$
$\{\mathcal{W}_{\iota}\}_{\iota\in\{1,2\}^{\mathrm{N}}}$ . , $W_{\iota}$ $P$
.
$|a|>1$ . , $p_{1}=(0,0),$ $p_{1}=(0,1)$
.
$W_{11}\ldots=\{(x,y)\in \mathrm{C}^{2}|y=0\},$ $W_{211}\ldots=\{(x,y)\in \mathrm{C}^{2}|y=x\}$ ,
$W_{2211}\ldots=\{(x, y)\in N_{\mathrm{p}}|\mathrm{y}:=\phi_{2211}\ldots=x+ax^{2}-a^{2}x^{2}+\cdots\}$ ,
$W_{1211}\ldots=\{(x,y)\in N_{p}|y:=\phi_{1211}\ldots=-ax^{2}+a^{2}x^{3}-2a^{3}x^{4}+\cdots\}$
. $N_{p}$ $P$ . , $\phi \mathit{2}211\cdots,$ $\phi 1211\cdots$







, $a=1$ , $F$ $p=(0,0)$
. $R$ Figure 1 $|F^{6}(x, y)|<R$




Figure 1: invariant sets near $p=(\mathrm{O},0)$
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